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tection 

molybdenum-nickel phase 
To «'oib awe so so « 181 
nickel for best cladding .. 197 

possible methods of pro- 
tecting molybdenum .176-177 

room temperature properties 

bend ductility 


ivnctwineh «tine 179, 183, 185-187 
bond strength ..179, 187-188 
tensile properties ..... 

shia ca ata 179, 184-188 
thermal shock resistance 

need & dwio oe 179-180, 188 

stress-strain relationships 
miko an saneaiere cae 182-184 © 
structure of clad molyb- 
MED neu ue a s:neowae 181-182 


thickness of cladding ..188-189 
loss at elevated temper- 


atwrete iccausih . cds 195-196 

types of molybdenum in- 
vestigated ....177, 184-185 
mechanical properties 184-185 
most promising types... 198 
welding studies ......... 180 

Cobalt-chromium 

equilibrium diagram ....... 437 


Cobalt-iron-vanadium 
phase diagram .......... 467-469 


Cobalt-iron-vanadium alloys | 
age hardening .......... 469-472 
dependence on composi- 
WE eck akc) KEE OTE ES ec 
effect of aging tempera- 
CRUE ba6 «pewdeveneen 470-472 
effect of aging time....470-472 
COMMEEEEE  Nceacrcrats ca 462 
thermal analysis ..462-465, 469 

X-ray diffraction analysis 
ac Oe Sie & ae ee 465-467, 469 
magnetic properties ..... 472-477 

effect of composition on. 


ividws 0 dee > eniee ee S4n 473-476 
effect of aging tempera- 
OU. .c4 ctesas pekeene 473-475 


effect of aging time....473-475 
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Cobalt-iron-vanadium alloys (cont.) 
CLTUGRTS. hax cwnen’s bwcdes 477-480 
effect of aging tempera- 
ture and time....... 477-480 
transformation temperatures 
hysteresis of a-yY trans- 
formation .......... 464-465 


Coefficient of expansion 
of titanium-vanadium alloys 
998-1001 


Cold work 
brass, 70-30 
effect on Mever hardness 
relation 
effect on tensile behavior 
936-941 
effect on tensilé strength 
936-938 
influence on fatigue strength 
oh Skewes RSA 0 RED 942-944 
theoretical relations to fa- 
tigue 


eee ee eee ee ewneneneenene 


Concentration-penetration data 
chromium in alpha cobalt- 
CII oo. oko 9 oi bees 441-442 


Constitution diagrams 
See Phase diagrams. 


Copper 
creep curve at 300°C ....658-659 
cutting data for single-point 
metal cutting process .718-719 
comparison of effective 
stress and strain for cut- 
ting operation and ten- 
SS ee 718-719 
flow stress tendency .649-650, 658 
effect of various heat 
treatments 
strain aging..... 647-652, 658-659 
stress and strain character- 
istics at fracture ...... 714-717 
stress-strain curves 
interrupted by various heat 
treatments at no load .647-651 
yield point tendency .649-650, 658 
effect of various heat treat- 


a ns ck Ga 649-650 
Corrosion resistance 
of tin-plate steels ..... 1076-1077 
Creep 


copper tested at 300 °C...658-659 


Creep (cont.) 
stress — secondary creep rate 
relationship to tensile 
strength — tensile strain 


TARE eid eeecescnces 918-920 
RVOMEEE GUEVE 26 ooo sccens 903, 909 
stages of creep ....... 903, 909 
Creep data 
correlation with tension test 
Ont ales cae Fe. 922-924 


aluminum-copper alloys .923-924 
aluminum-magnesium alloys 


Ss pvc adseceey- to eee at 922 
aluminum-zinc alloys .. 923 
geen Gaeta sss ee 924 


Creep properties 
of Al-6% Mg base alloys .339-345 
binary ferrites 
effect of alloying elements 
898-900 
Cr (21%) - Ni (9%), HF-type 
SS no Fan's da when 4 08 63-67 
effect of recovery 
aluminum-copper alloys .925-926 
aluminum-magnesium alloys 
925-926 
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lead 
effect of recrystallization 
Th ns 6 send oes ee 897-898 
of 16-25-6 alloy. See also Chro- 
mium-nickel-molybdenum 
steel. 
effect of time of test...89-112 


Creep rates, secondary ...... 
chee beeen 903, 909-912, 918-920 
as a function of stress. ..903, 909 
aluminum-copper alloys .909-911 
aluminum-germanium alloys 
909-910, 912 
aluminum-magnesium alloys 
909-910 


eee eee eeeeenenee 


alunfinum-silver alloys 
909-910, 912 
aluminum-zine alloys ..909-911 


Creep resistance 
alpha solid solutions of alu- 


SE oe cock. ose be cea 896-927 
Creep strain 

as a function of time..... 903-908 

Wt, HO 3 in nn sen vt 903 


aluminum-copper alloys 905 


aluminum-germanium alloys 
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Creep strain (cont.) 
as a function of time 
aluminum-magnesium alloys 


ata kd Se Ora a 5) 4 wee ew al whe 904 
aluminum-silver alloys 908 
aluminum-zinc alloys .... 906 

Critical points 
SAE 2340 
effect of variation in cool- 
me cmtes OO... ..%-s- 793-795 
SAE 5140 steel 
effect of variation in cool- 
ing rates on ........ 793-794 
Crystal structure 
Oe ee kbs. wie kielé's 84 ae 508-512 
Deformation 


effect on grain growth in high 
purity iron. See Grain growth. 


Delay time for yielding 
a ik a k6-5 2% na» owes 726 


Delayed yield phenomenon 
in annealed steels ....... 726-741 
procedure for determining 
727-732 


rapid-load tension tests 732 
static tension tests ..731-732 
test specimen ......... 727-728 
CemeemneR 6 fail bcd. devia 727-730 
rapid-load tests ......... 737-739 


delay time versus stress at 
—75° F and 75 °F..737-738 


annealed material ..... 737 
wet-hydrogen-treated 
Orie... bas i on 737 


wet-hydrogen-treated and 
recarburized material 
wet-hydrogen-treated and 


738 


renitrided material .. 738 
static tension tests ....... 
5 saceate ici 733-736, 739-741 


static stress versus strain 
at —75°F and -75°F 
733-736, 739-741 


annealed specimens 733 
effect of carbon content 
—vabitt henn ees ab 740-741 
effect of nitrogen con- 
ee le mii ein 6 08 740-741 
empirical constants .739-740 
wet-hydrogen-treated 
I sas 86 os po 734 


wet-hydrogen-treated and 
recarburized specimens 735 


Delayed yield phenomenon (cont.) 
static tension tests 
stress vs. strain 
wet-hydrogen-treated and 


renitrided specimens. 736 
Density 
Cr (21%) - Ni (9%), HF-type 
EIR, -sinsete dalsivaietthavielale 72 
ees iS. BCU S55 30. 950, 952 
steel, Type. 400) 00. is ia 762 
I i on a as wo oa 950, 952 
Diffraction data 
i > bn oo sacle bos 509-510 
Diffusion 
anisothermal 
carbon in austenite ....452-460 
comparison of calculated 
and experimental de- 
terminations ...... 456-460 


mathematicalanalysis 453-457 
interstitial. See Interstitial 
diffusion. 


Diffusion coefficient 
chromium in alpha cobalt- 
CPO | . , ects ade 442-447 
comparison of values cal- 
culated by Grube and 
Matano methods ....443-444 
relationship to concentra- 
tion 
relationship to reciprocal 
of temperature ..... 444-447 
CORREO? BR WOM... o0.00i todas 446 
Diffusion constant 


for grain growth of nickel.. 1197 
Diffusivity 
chromium in alpha cobalt- 
chrceiiieth 934.0556: 436-448 
concentration-penetration 
CUSWEE: |. feicce dros t Sees 441-442 
Dilatometer 


for high temperatures .1200-1213 
accuracy of apparatus ....1206 
CONOR 0 6.60: ohne 1205-1206 

clip gage calibrating de- 
vice 
design requirements 
dilation measurement . 1202 
electrical circuit, diagram 1204 


general view ........ 1202-1203 
temperature measurement 

Ke heR es +h ns e646 ak 1203-1205 
test specimen ....... 1201-1203 
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Dilatometer (cont.) 
use in determining gamma loops 
in iron-chromium system 


Jealets tude ot aud de a 1035-1037 
in iron-titanium system.. 

fea TS aad 5 ails 1082-1035 
in iron-titanium-chromium 

CO. vn emake 1037-1039 


use in determining titanium- 
vanadium system.992, 998-1001 


Dislocation theory 


applied to fracture ........ 31 
Ductile cast iron 

RIES Shc eo ss cmdddoaee 301-303 

hardenability ........... 299-302 


mechanical properties 
compared with those for 
normal cast iron ....298-299 
effect of grain size on. .292-294 
effect of graphite nodule 


CRT GRE 5. bs Win adie 294 
graphite size vs. section 
0 PR tai cage poe «ok os 292 


effect of matrix structure on 
austenitic with chromium 288 
austenitic without chro- 


mium ....287-288, 295-296 
bainitic and martensitic 
5 é6Gacaaian 290-291, 296-298 
ee Tienes 289-290, 296 
NE sss ss t0¢ 290, 296-298 
effect of section thickness 
en sshexe oe aaaeeke 287-291 
effect of tempering tem- 
perature on ......... 297-298 
effect of type of melting 
WOE 8 cvs ica oko 286, 288-289 
graphite shape effects.... 295 
as controlled by section 
CR es wekcen ec we 295 
impact data ...........299-301 


massive carbide effects .294-295 
reproducibility in commer- 


cial production ...... 303-305 
similarity to those for 
SE aiden e vans 0 ReaD 290-298 
microstructures ......... 292-293 
compared with normal cast 
RE wie sees) one eee 283-284 


“Y” block test castings. ..283-285 
range of cooling rates ... 

285-286, 289 

APPR ERE >.” 284-285 


Ductility 
at elevated temperatures 


of Cr (21%) -—Ni (9%) 


SE et he ie aa dk ye ¥ 70-71 
effect of flowline direction- 
ON ME CA. IS ESS 33-34 


Dushman-Langmuir equation 447 
Elastic limit 
effect of retained austenite 
Qa his ciccciies oe 253-254 
of plain carbon steels ..1151-1156 
Election of officers .......... 21 


Electrical resistivity 
apparatus for measuring .957-959 
LE eae oe eee Te 957-961 
method for studying phase 
transformations in metals 1158 
of titanitum-vanadium alloys 
996-998 
CA RENAE oe 956-961 
Electron microscope study 
of 16-25-6 alloy 
to explain change in room 
temperature properties 


oh bod ins Te tdariewicae swe seets 101-106 

to explain creep resistance 
u've PEREH clawe Seas 05 101-106 

of temper-brittle steels. See 


Temper brittleness of steel. 


Electron photomicrograph 
chromium-nickel steel 


Gener Eo 3s ce cess ose 640 
Electrolytic etching 
sigma phase steels ...... 566-596 
procedure for investigating 
eth ea Rede be the aves 567-569 
SCORES -WONGE ccs 5 canes 566-596 
etching films .......... 569-574 
GUEEED: OE scence ecdes 569-573 
I OE 55 bas Oi we 573-574 


hydroxide solutions ...575-585 
anmtmonium hydroxide 
575-577, 583 
5 alia 578-579, 583 
mechanism of etching.. 
584-585 
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potassium hydroxide 
eer uL bas Kas 578, 580-583 
microstructure ....571-572, 574 
~ nonhydroxide electrolytes 
585-589 
. .586-588 


cadmium acetate 
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Electrolytic etching (cont.) 
stainless steel 
nonhydroxide electrolytes 
lead acetate ....582, 585-587 
potassium ferricyanide 
585-586 
potassium thiocyanate 
586, 589 
569 
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Elevated temperature alloys 
Al-6% Mg base 
See also under Aluminum al- 
loys. 
carbide reactions in ..... 113-137 
See also Carbide reactions. 


GERSON eee csc 3 130 
Te ee. WS Se ee 130-131 
modified Vitallium alloys 

dit ad tic nmabiade dt wish 127-130 
WeiGe BOP... co osa ses 131 
a eee 131-133 

clad molybdenum. See Clad 

molybdenum. 


Cr (21%) -—Ni (9%) alloy. See 
Chromium-nickel cast alloys. 
16% Cr-—25% Ni-6% Mo alloy 
creep and rupture strength 
effect of extended time 
ee ure cues setae a 89-112 
See also under Chromium- 
nickel-molybdenum steel. 


Elevated temperature properties 
of Cr (21%)-Ni (9%) cast 


SE Ais, « pou bee bs ba Vee @ 63-68 
of Cr (26%) — Ni (12%) cast 
SENT thu neraitiins bas 9 044 ¢ « 65-66 


Elevated temp. tensile properties 
at high heating rates ....689-704 
aluminum alloy 14S-T6 
synthetic stress-strain curves 
at various tempera- 
eer ae 703 
heat rate determination .694-696 
rupture temperature de- 


termination ........ 694, 696 
stress-temperature relation 

at 0.2% offset and rup- 

COR? ss aides gh dhe 6s 697-703 
aluminum alloys 

BONES. Sida Vidi v ee 700, 702 

DORE ck 6 Pi a 701, 702 

ER ee pare 702 
annealed AISI C1020 steel 

a eehG NS cbse als 697, 701 


Elevated temp. tensile prop. (cont.) 
at high heating rates 

stress-temperature relation 
cold drawn AISI C1020 

stOeb ths sk cies 698, 701-702 

hardened AISI 4130 .699, 702 

normalized AISI 4130 .698, 702 

temperature-elongation 


COME; cee SR Rie ec ceas 695 
testing apparatus ....... 690 
test procedure ........ 690-696 


accuracy of method ... 
696-697, 699-700° 
time-elongation curve ... 694 


time-temperature curve 694 
Embrittlement 

of pure iron during hydrogen an- 
nealing 


cause of brittleness. .1102-1105 
influence of moisture .. 

ectets bie Ee. f 1102-1105 

grain size effects ....1097-1098 
hammer-bend test for de- 


termining ...... 1098-1099 
appearance of fractured 
ER oe POPES 1100 


. 1101-1102 
effect of temperature 
PEEP AG AOS 1100-1101 
effect of time ..... 1101-1102 
results of tests ...1099-1102 
impact evidence for. .1097-1098 


effect of oxygen 


Enameling of gray cast iron 
causes of gassing 
changes occurring during 
ground coat firing .315-317 
deleterious effect of heavy 
ground coat ..314, 316-317 
need for adequate firing 316 
dry process employed. .311-313 
effect of atmosphere ..319-322 
atmosphere controlling 
See ere 319-320 
gassing effect of carbon .317-319 
gassing effect of iron oxide 
319-321, 325-327 
hydrogen from pickling and 
electrolytic treatments 
ie sew incls's cuenietes 327-329 
hydrogen gassing ..... 322-324 
procedure variables affecting 
effect of firing tempera- 
GIG ied wins cheers 
enameling cycles 


314 
..+ 013-314 
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Enameling of gray cast iron (cont.) 
causes of gassing 

procedure variables affecting 
examples ........... 314-315 
time gassing occurs ... 314 

tests on chilled iron 

visual observation furnace 
ede SESH USNS CS RR 315-316 


End-quench test 
comparison of cooling 1-inch 
1045 steel round and several 
Jominy bar positions ..828-829 
correlation curves for bar 
CeO REME cb co ca nase 841-842 
correlation curves for iden- 
tical cooling times in 
Jominy bar and round 
Dee. ss veeeos 811-813, 816-819 
effect of coolant velocities 
5 cate bla a's oleh o® 811-813, 816 
effect of segregation .... 819 
errors produced in predicting 
as-quenched hardness .816-818 


End-quenched test 
correlation of results with hard- 
ness and cooling charac- 
teristics of rounds ...803-834 
fixtures for quenching rounds 
at various velocities 805-807 
pvecmivre ~ ..: .+<baee 803-808 
correlation positions for steels 
9445 and 1045 
effect of alloy content. .826-829 
effect of coolant velocity 


ass db bles be ote eee 828-829 
effect of surface condition 
Reka kisi Swi hE 826-829 
effect of alloy content on 
cooling curves ........ 827, 829 
effect of alloy content on 
cooling rate .......... 827, 829 


effect of surface condition on 
cooling curves of 2-inch 


nes so ia 640 Seated 824-828 
O6RP: ebadl oc. ks RE 825-827 
Dee... wc ccnnmens 824-826 
effect of coolant velocities 

pee PAL: . He 825-828 


effect of terminal temperature on 
limits of errors in predicting 
eS 214 oie RMS 809-810 
“H” values computed by La- 
mont’s method ......... 
ican eh eae 831-832, 836-837 


End-quenched test (cont.) 
“H” values computed 
comparison of error in hard- 
ness prediction with that 
of correlation curves ... 
Pate cnbe Ta ees 832, 836-837 
hardness comparison of scaled 
vs. nonscaled rounds. ..823-824 
steel 1045 
time to cool from 1350 °F 
to various terminal tem- 
IE 0k. ain a opine 6:00 809 
steel 9435 
' comparison cooling of 3- 
inch round and equiva- 


lent J-distance ...... 830-831 
cooling curves for 2-inch 
RUE oie ata ee 822-823 


steel NE $445 
time to cool from 1350 °F 
to various terminal tem- 
a Ra SI 809 
steel 9447 
average cooling time 
SUE. fn oh hk det cee 821-823 
steel 9450 
effect of longitudinal seg- 
SN iis dine sulg tt 819-821 
comparison of cooling curves 
of a 2-inch round and 
equivalent Jominy bar 
ND 6. EU bea p we 822-823 
theoretical cooling curves .821-822 
time-temperature relation- 


a des. Sie pas 837-838 
effect of specimen length 
ata canide ees s4 bie 837-838 


Energy absorption 
in tension 
effect of retained austenite 
Ci wee cprenduns ob ¢ 251-253 


Equilibrium diagrams 
titanium-nitrogen system .. 1006 
titanium-oxygen system ... 1005 
titanium-silicon system .525, 533 
titanium-vanadium system. 994 


Fatigue 
SAE 4140 steel ............ 799 
surface-hardened notched 

a6 SOOGIMCNS§ . 06 6evsvus 667 -683 


assumed distribution of 
stress and strength ..687-688 
effect of case depth ...679-681 
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Fatigue (cont.) 
surface-hard. notched specimens 
effect of heating 


nie 7. ht Vere oi 680-681 
effect of surface 
hardening .......... 677-680 


examination for distortion 673 
hardened by gas heating 


= ceudatio Sibhal MADE 3 671-673, 675-677 
hardness values for 

SHCCHMICNS Gos. ocnss 676 
photomacrographs showing 

hardness pattern .... 675 
scatter in hardness 

Pees st i. 4 es 676-677 
setup for hardening ... 671 
superheat burners for .. 672 


hardened by induction 
heating ...670-674, 676-677 
hardness values for 


specimens .......... 676 
photomacrographs showing 

hardness pattern .... 674 
scatter in hardness 

WUE 3.6 pak cha ks « 676-677 
setup for induction 

MEE no oa 0-0 04:0 670 


hardness determinations 
Vee ROE ea ee wos 673-674, 676 


illustrative failures ...... 679 

photomicrographs of typical 
COREE © Gewnane tp een 678 

MOONE (oo sk 5 5 0 cae we ae 668-669 


cracks in ....675-676, 685-687 

testing machine ....... 672-673 
theoretical relations to cold 

work 


Fatigue machine 
Krouse cantilever beam. .886, 889 
calibration curve ........ 889 
specimen 


Fatigue properties 
binary alpha solid solutions 
of aluminum ........ 882-895 
copper equivalent ..... 893-894 
correlation with maximum 
strain for various number 
of cycles to failure .893-894 
strain hardening equiva- 
lency of various solute 
elements based on... 893 
correlation with tensile 
opeburties =. 05s... 894-895 


Fatigue properties (cont.) 
binary alpha solid solutions 
effect of alloying elements 
on maximum strain to 
induce failure at various 
CY CRMRE | i side Sk. 6534 945 890-892 


effect of copper ......... 890 
effect of germanium ..... 891 
effect of magnesium ..... 890 
effect of silver .......... 892 
effect: BE: cG si... s i 891 
correlation with plastic 
properties ....882-885, 893-894 
correlation with tensile 
WEOUINED: 6 hhc gars 883, 892-895 
Fatigue strength 
of binary ferrites ........ 884-885 
comparison with tensile 
Steere oe ae Siks 884-885 


brass, T0-30 
influence of cold work on 
i hase eG dette dawe 942-944 
influence of grain size on 
o ov bSSs5S chide ebica aaa 942-944 
Ferrite formation associated with 
carbide precipitation 
chromium-nickel steels ..621-631 
literature review ...... 621-623 
microstructures ....... 624-626 
after reheating at 1800°F 626 
as-received from service 
mepetere 6.6 45 624-662 
mode of formation ....629-631 
Flow stress 
copper, annealed 
true stress-strain curves 714-715 
correction factors ......... 
is es euan 706-708, 711-713, 716 
SESS... baka ee 706, 711 
comparison of observed with 
those from Bridgman’s 
empirical curve ..712-713, 716 
Siebel-Davidenkov’s 


ih area alae scenes 706-707, 711 
determination from a tensile 

SN 10 ES 4 8 Ss on 705-718 

soumeietl  2 o225 2807 2 707 


effect of test temperature 913-917 
aluminum-copper alloys 914-916 
aluminum-germanium alloys 

dis Sa Bbl ye ct cay eae SOs 917 
aluminum-magnesium alloys _ 
Sb ae + 0 suta seed . DiS 914, 916 
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Flow stress (cont.) 
effect of test temperature 


aluminum-silver alloys 917 
aluminum-zinc alloys .... 917 
relationship between uniform 
flow stress and true 
Saree: . 0G Ae 706-708 
correction factor ...... 706, 708 
CQURIINEEs 62 6B FO 706-707 


steel, SAE 4140 
true stress-strain curves. 709-713 
stress distribution in the neck 


of a tensile specimen . .706, 708 
Fracture behavior of metals 

bend test study of ......... 47-52 

brittle vs. ductile .......... 32 


influence of structure 39-44, 53 
influence of temperature 


and strain rate ........ 50-51 
ductility vs. flowline 
directionality ........... 33-34 
effect of strain rate ..35-36, 50-51 
effect of temperature ...... 50-51 


flow and fracture stress 


related to strain ......... 32 
fracture appearance vs. 

CONN © 5. i's CRB E is ng Oe 41-48 
fracture of molybdenum ...47-52 

initiated by carbides ..... 51-52 

internal ruptures ........ 51-52 
fracture of pearlitic steels ..38-41 

initiated in carbide lamellae 

bis siteeas <2 Wales be betea 38-40 

fracture initiated by aluminum 

ONS ib Gecudnde tec. cde 45-48 


fracture initiated by ferrite 43-44 
fracture initiated by sulphide 
inclusions 
fracture strength 
grain boundary effects 
influence of orientation 
» nD a 6 Ot OR So tol 36-37, 48-51 
influence of temperature .34-36 
relationship to softening 
temperature 


six possible fracture paths.. 41 
Fracture characteristics 

I iin co wina denise 714-717 

Ea aie call 714-717 
Gamma loop 


in iron-chromium system 
Acs transformations. .1035-1037 
dilation study ....... 1035-1036 


Gamma loop (cont.) 

in iron-chromium system 
gamma loop curve ....... 

in iron-titanium system 
Acs transformations. .1034-1035 
dilation study ....... 1032-1033 
gamma loop curve 1035 

in iron-titanium-chromium system 
Acs transformations. .1037-1039 
dilation study 1037 
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Gas evolution 
during enameling of gray iron. See 
Enameling of gray cast iron. 


Gas heating 
surface-hardened fatigue 
specimens ....671-673, 675-677 


Grain boundaries of metals 
fracture behavior vs. 


temperature ............34-36 
influence of orientation on 
properties ........ 36-37, 48-51 


Grain growth 
in high purity iron 
effect of time, temperature 
and deformation on ... 
iv eee bea be 0's 1132-1137, 1142 
equation for ........ 1142-11438 
function of average grain 


eS ne od a hin 8 > 1142-1148 
hardness vs. per cent 
se a ar a 1131 


hardness vs. time and temper- 
ature .1132-1133, 1135-1137 
a function of decarburi- 
are 1134-1137, 1142 
limiting grain size ....... 1133 
methods of measuring grain 
VES achat ae Vib dete 1130-1132 
microstructures ......... 
nb. s yd 1130-1131, 1138-1141 
in nickel. See Nickel. 


size 


Grain size 
brass, 70-30 
effect on hardness ..... 934-935 
effect on Meyer hardness 
CE ote cs Coase. 932-933 
effect on tensile behavior 
pws Ce AB 64 FOS 936-941 
effect on tensile strength 
Wits . ceeeS BETES. 936-938 
influence on fatigue strength 
Dua ietde cs ove Jevessave 942-944 
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Grain size (cont.) 
brass, 70-30 
influence on intercept yield 


Cn nike neers ams 940-941 
influence on work hardening 
CNN. «2 iscsi be Ks 940 
in high purity iron. See Grain 
growth. 
Graphite 


solubility in molten iron 1217-1229 
at various temperatures 
Cth bn Ketitcwlabes 1223-1224 
effect of manganese on 
es i 0 8 1222-1224, 1226, 1229 
effect of silicon on 
yaelik , 1220-1222, 1225-1229 
Gray iron 
gas evolution during enameling. 
See Enameling of gray cast iron. 


Grube interface ............. 441 
Hafnium 
QED shies okS Sse ak . -950, 952 
electrical resistivity ..... 957-961 
melting point ............. 953 


modulus of elasticity 950, 952-953 
wpemiie eet icici Ji 954-955 
thermoelectric properties 954-957 
Hammer-bend test 
for determining embrittlement 
of pure iron during hydro- 


gen annealing ....... 1098-1102 
Hardenability 
effect of specimen size ...776-779 
SAF BAG Givi oc. Fi TIT-T79 
SAR Pe a viass aw’ 777-779 
SAR eee . éésicthawks vi 777-779 


end-quench curves 
GE WE kvnieinis hss 817-818 
SOGBT -StGel  . . . cdikns 817-818 
end-quench test 
comparison of scaled vs. non- 


scaled rounds ....... 823-824 
pa en 775-785 
SAE 2340 


cooling curves super- 
imposed on TTT-curve 
os Wk Se 8 bees 778, 781-782 
SAE 5140 
cooling curves super- 
imposed on TTT-curve 
- 778-779, 781-782 
standard and subsize speci- 
mens 


canes 776-779, T9T-7T98 


Hardenability (cont.) 
end-quench test 
standard and subsize specimens 


DATE AOD is i. Us eee 777-778 
DR ha wales bs te HES 

.. 776-778, T97T-798, 801-802 
SAR BIO is. ees 


..776-T78, T97T-798, 801-802 
steel 9450 
end-quench curves 808, 819-821 
effect of longitudinal 


segregation ....... 819-821 
effect of transverse 
segregation ....... 808, 819 
Hardening 


of 12% Cr steel. See under 
Chromium stainless steel. 
Hardness 
annealed chromium steels 557-558 
effect of subsequent heat 
treatment 
brass, 70-30 
effect of grain size on. .934-935 
of high purity iron 1131-1137, 1142 
indium-antimony alloys 545 
microhardness of carbides in 
high speed steels. See 
High speed steel. 
of nickel, during recrystallization 


dike k Gateths dae’ cee 1188-1190 
Rockwell C — Vickers conversion 
CUS Fccnia ea th bltie thes 350 


of titanium-chromium alloys 

© seiko an ieee 506-508, 987-988 
of titanium-iron alloys ...987-988 
of titanium-silicon alloys 534-535 
of titanium-vanadium alloys 


«Nie en cal: dec Ue 996-997, 999-1000 

vs. temper brittleness ..... 1065 
Heat of activation ......... 855-856 
sinha Weekes fans. oie. 855 


for grain growth of nickel 


ow Cokie ohne a ein ata 1194-1197 

for recrystallization of nickel 
nities Gia: 5 sa aia as #9 1191-1193 
Heat-resistant castings ...... 57-88 


See also Chromium-nickel cast 
alloys. 
Heterogeneity of metals 
effect on fracture behavior. .33-50 
six possible fracture paths 41 
HF-type heat-resistant castings 


See Chromium-nickel cast alloys. 
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High speed steel 
microhardness of the major 
carbides 
carbides in high vanadium 
ROS «0:0. os dene alele 351-356 
hardness of carbides .351-356 
hardness of matrix .... 355 
hardness of tungsten 
carbide 
photomicrographs ..... 
(Rvisiw await 352-354, 359-360 
relative quantities and 
distribution ....... 356-360 
carbides in tungsten and 
tungsten-molybdenum 
types 
hardness of carbides.359-360 
photomicrographs ...357-358 
relative quantities and 
distribution ....... 356-360 
differentiation of carbides 


Eberbach microhardness tester 
WNGE |. dun ssh eee 350 
Rockwell C-— Vickers con- 
version chart ....... 
grindability of tungsten and 
tungsten-molybdenum 


350 


OG 654% 25 Sess 0d 34 4 362 
grindability of high vanadium 

CPOOE decewicccctcuds 861-362 
SUHOIS QEOEEE . ... neces 349 


High temperature alloys 
See also Elevated temperature 
alloys. 
linear expansion ...... 1206-1209 
thermal expansion coefficients 
Kis SIRO RINK 00 ash'e-y'aues cael 1208-1210 


High temperature oxidation 
accelerated. See Accelerated 
oxidation. 


High temperature tests 


SE hd oo Sis bie bbad od 652-657 
rate sensitivity ........ 656-657 
CS PPG RO yee 657 
I 6 a ins on vn et 656 
stress-strain curve ...... 656 
stress vs. aging time for 
three testing rates .... 657 
Hot hardness 
Cr (21%) — Ni (9%), HF-type 
CR 4980's 60st cee 72-75 


Hurlbut counter 
for measurement of phases in 
high temperature alloys 124-127 


Hydrogen 
gassing effect in enameling 
gray iron ..... 322-324, 327-329 


Hydrogen annealing 
embrittling effect on pure iron. 
See Embrittlement. 


Hydrogen purification train .. 728 


Impact energy 
as a function of quenching 


oes nee os 782-784 
ae oka ace wce 783-784 
PN". ss asc enccs 783-784 
as a function of tempered 
es eee 782-784 
SO. RITA 783-784 
8 See 783-784 
effect of slack quenching.782-784 
PE, So ow acgw ak csp 783-784 
SE eae 783-784 
Impact, notch 
SAE 2340 steel .......... 782-784 
SAE 5140 steel .......... 782-784 
Impact tests 
use in evaluating temper 
SOC Ss BFS EN 1060-1066 


Impact values 
Charpy V-notch 
for ferritic steels ...... 227-234 
for notched SAE 2340 steel 
effect of decomposition of 
retained austenite on. 
See Austenite. 


Inclusions 
in Type 347 steel ........ 877-881 
ee ss tase os 880 
diffraction angles ....... 879 
diffraction patterns ....879-880 
photomicrographs of 878 
Inconel 
as cladding material for 
molybdenum 
for elevated temperature 
nc i donee 176-203 
Indium-antimony 
“ phase boundaries ....... 539-545 
procedure for determining 
ean sella w i, ediitinte i wigein 539-540 
phase diagram ............ 541 
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Indium-antimony alloys 
hardness 
microstructures 

Indium-antimony system 
Beh. . patie dhs rn cake 539, 541-544 

lattice parameter. .539, 541, 542 
microstructure ......:. 543-544 


Indium-sodium system ... .546-547 


Induction heating 
surface-hardened fatigue 
specimens ....671-674, 676-677 
Interstitial diffusion 
of carbon in austenite 
activity diffusion coefficient 
fugacity relationship .385-386 
independent of concentration 
aha 386, 392-396, 399-400 
relation to free energy of 
activation 22). 6./ssss 399-400 
values for ...... 390-392, 394 
carbon activity 
as a function of concentra- 
SUES: bo 6-00 cole ee 388-392 
as function of time and 
GN oc ne ks nan 386-387 
diffusion constants governing 
ket bd bana eens 397 
place change coefficient 
oe eb 60enk 6 umes 399, 401-403 
diffusion equations 
activity equation ....385-386 
carbon atom movements 


a6 «eee awe Ueas Coun 398-400 
Pink Sees = esc. oil 383-385 
place change coefficient 

bike USS iv athe odeek 401-403 
step-by-step method of 

SUING). Boas wi aes 386-392 

jam@p protess .....235%.. 398 


energy of activation of 


jump frequency ..... 399-400 
steady-state diffusion data 

Se PL OTE ES eee 392-394 
discrepancy between ob- 
served and predicted 


I og oer 64393, 395 
plotted in terms of activ- 
SON. « <ess seule 392, 394 


Iron 
chromium system 


gamma loop study. See Gamma 
loop. 


Iron (cont.) 
embrittlement in hydrogen. See 
Embrittlement. 
grain growth 


in high purity iron. See Grain 
growth. 
in titanium-iron alloys. See 
Titanium. 


titanium-chromium system 
gamma loop study. See Gamma 
loop. 
titanium system 
gamma loop study. 
loop. 


See Gamma 


Iron-chromium 
phase diagram, partial ..... 50 
lron-chromium alloys 
ferrite/ferrite plus sigma 
boundary ........553, 561-562 
Iron-chromium system 


phase boundaries ......... 487 
Iron-chromium-vanadium system 
phase boundaries ........ 489-490 
phase relationships in ...484-492 
SI ID so ccc seen’ 491-492 
crystal structure ........ 491 


variation of axial ratio with 
chromium or vanadium 
CE 5. on 5 a's eR ER 491-492 
variation of lattice parameter 
with chromium or vana- 
dium content ....... 491-492 
Iron-manganese alloys 
solubility of carbon in ..... 
poh Reteae 1222-1224, 1226, 1229 
as a function of temperature 
at constant manganese: 
we veeeee ., cc cneee sts 1224 
at various temperatures 
ip pda. UD ded els 1223-1224 
Iron, molten 
solubility of carbon in. .1215-1220 


equation ...... 1220, 1228, 1231 
histGG? 324. cwiecws. is 1215-1217 
Iron oxide 
gassing effect in enameling 
gray iron ..... 319-321, 325-327 


Iron-silicon alloys 
solubility of carbon in ..... 
are nha 1220-1222, 1225-1229 
at various temperatures 
ib eten i a 1221-1222, 1225-1228 
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Iron-vanadium system 


phase boundaries ........ 487-488 
lattice parameter vs. com- 
SOGMIDG ob ces ce 487-488 
Isothermal transformation 
in Cr (12%) steel ........ 146-153 
nickel-chromium-molybdenum 
MET bidd ious 6 kas 4508s 870-876 
velocities of transformation of 
various steels ....... 874-876 
influence of carbon ....874-875 
influence of chromium . 875 
influence of nickel ..... 875-876 
Lattice constants 
pe EE A Ce apes 518 
Lead 


creep properties 
effect of recrystallization 
Sree behets cedex - 897-898 
Linear expansion 
high temperature alloys ... 
1206-1209 
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Low temperature tests 
alloy 61S 
yield point phenomena .. 
651-654 
effect of prior strain .651-652 
Machinability 
Cr (21%) -—Ni (9%) alloys.. 75 
Magnetic permeability 
chromium-nickel steels 
variation during heating and 
COOUNE : c&iciticw. tee Vis 627-629 
of Cr (21%) —-Ni (9%), HF- 
type alloys ....62-63, 65-69, 71 
of Cr (26%) - Ni (12%), HH- 
re es cca nindseaee 62-63 
Magnetic properties 
cobalt-iron-vanadium 


alloys 
PONS ba ss Ce can 6 tee 472-477 
Manganese 
effect on transition tempera- 
tures of pearlitic steels... 
» lege ims hae cae 230, 232-233 
Manganese banding 
effect on mechanical proper- 
ties of steel plate... .845-852 
procedure for determining 
846-847 


Manganese-nickel steel 
dilation study ......... 1212-1213 


Mechanical properties 
of Cr (21%)-Ni (9%) cast 
alloys 
of Cr (26%) -—Ni (12%) cast 
alloys 
of ductile cast iron. 

cast iron. 

of steel 

effect of flowline direction- 
ality on 


See Ductile 


Melting point 
of Cr (21%)-Ni (9%), HF- 
type alloys 2 
Eg nn oe we eae at 953 
ee oes sk ead 953 


Metal powder 
particle size analysis. 
Powder. 


See 


Meyer constants 
for work-hardened and an- 
nealed 70-30 brass ..... 932-934 


Meyer hardness relation 
brass, 70-30 
effect of cold work on .932-933 
effect of grain size on. .932-933 


Microhardness 
of carbides in high speed steels. 
See High speed steel. 
Rockwell C — Vickers conver- 
sion chart 


Microscopic examination 
of carbide reactions 
in high temperature alloys — 
modified Vitallium, 74J, 
$-816, N-155, and 422-19 


ip o ERAN 6 ds Gx 121-127 

for particle size analysis of 
DINU | nx n.s eb 50 0a 68 372-374 

Microstructure 

cobalt-iron-vanadium alloys 
fe ER RS LA 477-480 

of Cr (21%)-Ni (9%) cast 
ee ee 54 75-78, 84-85 

of ductile cast iron ........ 
caeee ants oeue 283-284, 292-293 


end-quench test 
effect of specimen size .779-781 


DEE ec Pekke cect te 779-781 

O 20 os oa 779-781 
of high purity iron ........ 

iGeP CAN 's 1130-1131, 1138-1141 


indium-antimony alloys .542-544 
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Microstructure (cont.) 

of 16-25-6 alloy 

after prolonged creep tests 

102-106 
of surface layers of tin-plate 

SRN ack + chek os a6 os 1082-1087 
of titanium-chromium 

alloys 
of titanium-iron alloys ..985-986 
of titanium-silicon alloys .524-529 
of titanium-vanadium alloys 
995-997, 1000 
ae. ee eS 

. .147-150, 152, 155-156, 159-160 


Midwinter Meeting, ASM— 
Pittsburgh, January 31 and 
February 1, 1952 .......... 28 
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Modulus of elasticity 
Cr (21%) -Ni (9%) alloys. .72-73 


betes. oes ndhen 950, 952-953 
SIF COMTI... vid ssn oie 950, 952-953 
Molybdenum 


cladding for elevated temperature 
service. See Clad molybdenum. 
effect on accelerated oxidation 
at high temperatures: See 
Accelerated oxidation. 
linear expansion character- 
SOCIES nner ccdeeeusivs 1209-1212 
thermal expansion curve ...1211 


Nickel 
as cladding material for molyb- 
denum 
for elevated temperature 
OO. iin dasa aa 176-203 
effect on transition temperatures 
of pearlitic steels ..230, 232-233 
influence in Cr-Ni cast alloys 
59-60 
recrystallization and grain growth 
determination of grain size 


ese ee eee eweeeeeeeeeeneee 


isothermal grain growth 
diffusion constant for.. 1197 
effect of deformation on 
1192-1193 
effect of specimen ‘thick- 
WeGts-OR i wk tees 11938-1194 
heat of activation for.. 
1194-1197 
isothermal anneal .1187-1188 
recrystallization of 
activation energy for.1191-1193 
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Nickel (cont.) 
recrystallization of 
effect of deformation on. 


te @ Suen) Peak 1190-1191 
hardness vs. time and 

temperature ...... 1188-1190 
isothermal anneal ....... 1187 


Nickel-chromium-molybdenum steel 
isothermal transformation of 
eee ae 870-876 
microstructures 873 
eI, oo «ois aka p us 872-874 


Nickel-chromium steels 
sigma formation at 1200°F 601-618 


composition limits ....601-618 
effect on properties ..... 610 
effect of steelmaking ele- 
UGE ow cntr a sion as 608 
in the 18:8 region..... 605-607 
phases present ........ 607 
phase diagram .......... 605 
previous work ........ 602-603 


procedure for determining 


Se Ce ee nT 603-604 
sigma-forming tendencies at 

1200 °F 
effect of manganese 

a IR A i i A 611-612 
effect of molybdenum 

8 cil: eae tare 614-617 
effect of silicon additions 

oe ee b tabeenie ee saileore 610-614 

Nitrogen 


effect on transition temperatures 
of pearlitic steels........ 233 
influence in Cr-Ni cast alloys 
59-60 
scaling of titanium in ..1019-1021 


Normalizing 
of 12% Cr steel...... 153-157, 165 
Notch properties 
obtained in slow-bend test 
effect of retained austenite on. 
See Austenite. 
Notch toughness 
of tempered SAE 2340 steel 
effect of decomposition of re- 
tained austenite on. See 
Austenite. 
Oxidation 
acceleration at high temperatures. 
See Accelerated oxidation. 
of titanium in air. See Scaling. 
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Oxidation resistance 
of Cr (21%)-Ni (9%) cast 


OTS a a 71-72 
Oxygen 
gassing effect in enameling 
Se ses eh aas es 319-322 


scaling of titanium in. .1019-1021 


Palo-Travis analyzer 
for particle size analysis of 
SE: >< s a0 cc ecaeaee 369, 374 
Particle size analysis 
of metal and inorganic powder. 
See Powder. 
Phase boundaries 


chromium-vanadium system 489 
iron-chromium system 487 
iron-chromium-vanadium 
EL ic bt heat 0 ba 489-490 
iron-vanadium system ..... 487 
lattice parameter versus 
composition ........ 487-488 
titanium-chromium system 
bo aee metre tind Ob ivie & eee Oe 495-506 
Phase diagrams 
chromium-nickel .......... 639 
cobalt-chromium .......... 437 
cobalt-iron-vanadium ....467-469 
indium-antimony ......... 541 
titanium-chromium system. 
ohneedacendat ees 498, 977, 979 
titanium-iron system ..... 984 


Phase transformations 
electrical resistance appara- 
tus for studying...1158-1162 
accuracy of method 1163 
transformations in precipita- 
tion hardening stainless 
SES: ss walknee bs 1163-1167 
changes in resistance during 


heating and cooling . 1164 
effect of rate of cooling 

6 Dib wiis sii 1165-1166 
effect of solution tem- 

perature on ..... 1164-1166 
reason for changes in 

resistance ...... 1165-1167 


typical nrocedure ...1162-1163 


Phosphorus 
effect on transition temperatures 
of pearlitic steels ..... 231-233 
Photelometer 
for particle size analysis of 
OOH sis ose. _. 3868, 370-374 


Physical properties 
of Cr (21%)-Ni (9%) cast 
alloys 


Pickle lag 
of tin-plate steels 
cause of..1079, 1082, 1088-1089 
definition of ........ 1076-1077 
effect of annealing ...... 
1078, 1087-1088 
evaluating degree of 
depth of pickle lag layer 
1079-1080, 1088 
weight loss method . 1079 
factor controlling final 
pickle rate ........ 1078-1079 
for evaluating corrosion 
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resistance ........ 1076-1077 
hydrogen evolution test 
Se ots nine 0 pa 1077, 1092 


microscopic study 
after different pickling 
SE cS vaca ctw 1082-1085 
of steels with no pickle 
Ns vis cennls’ 1086-1087 
of types of acid attack 
hth eben ds $ 6a 1082-1083 


potential method of 


measuring .1080-1082, 1094 
advantages ....... 1081-1082 
disadvantage ..... 1082, 1091 


typical results ........ 
hes ae 1080-1081, 1086, 1089 
weight loss in acid test.. 1077 

composition of dissolved 
MMe PK oi ii 1083-1086 

typical results ........ 
shoes 1077-1080, 1086, 1096 


Pickling rate test 
for tin-plate steels. See 
Pickle lag. 


Plain carbon steel 
See Carbon steel. 


Plastic deformation 
as explained by dislocation 
theory 


Plastic strain 
initiation in plain carbon steels 
determined by intermittent 
method of stressing. 1151 
advantages of method. 
Le GNSS. SETI 1153-1154 
effect of prestrain . 1154 
effect of structure .1153-1156 





Plastic strain (cont.) 
initiation in plain carbon steels 
determined by stressing 
elastic limit and yield 
strength values. .1151-1156 
results compared with con- 
tinuous loading ..1151-1152 
in tapered AISI 2340 tensile 


OGD: sti D% seis-0 se bse 751 
as a function of distance 

from fracture ....... 751 
effect of tempering tem- 

Se sn soe 751 


Point counting 
for measurement of phases in 
high temperature alloys .124-127 


Powder 
sub-sieve particle size analysis 
dispersion of powder in liquid 
by spatulation technique 


éess Meee 369-370, 374-375 
factors affecting ....375-377 
liquid medium ........ 370 


most accurate methods .368, 374 
cause of discrepancies .371-374 
comparison of results .372-374 
standardized procedure for 
tungsten powder 
with Andreasen pipette 

a sedimentation method 369 

CAGE. ete a's ko Sake « ot 372-374 
with microscope 

correlation with other 

Sa aay 372-374 

with Palo-Travis analyzer 

a sedimentation method 369 


DMN cate. cs 83 374 
with Photelometer 
a turbidimetric-sedimen- 
tation method ...... 368 
WE ae see. si 370-374 


with Roller analyzer 
a gas elutriation method 369 


SR Wad aa sade ceo s 372-374 
with sub-sieve sizer 
a gas permeability 

RUT Sc ata sae sss 368-369 

PURGE Vucoubaes. soa 370-374 


President’s Annual Address .. 7 
Pressure welding apparatus .. 439 
Prestrain 
of plain carbon steels 
effect on elastic limit and 
vield strength 
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Prestressing 


effect on rheotropic brittleness 
of precompression vs. 


RON so ion 98 db 1047 
Quenching characteristics 
Of See Os oa 6:53:00. 758-768 
assumptions made for a 
mathematical solution 
fhe ckGeceeue VGA ° 758-759 
coolmy: Fates... 0.2... 766-768 


‘comparison of actual and 


computed rates ...767-768 
determination of film 
coefficients ......... 764-766 
film coefficients ......... 
Piss 764-766, 771-773 


as a function of tempera- 

ture difference between 

surface and quenching 

Witte... iwc. coe 765-766 
effect of bath tempera- 

Se saves st ienawons 765-766 
equation ....... 765, 771-772 
factors influencing .... 764 

procedure for determining 

761-762 

severity of quench . . 762-764, 769 
effect of agitation of 

NR TAs saline no 6s bie 
effect of quenching tem- 

perature on ....... 762-764 
effect of unattained tem- 

perature increment .762-764 
quenching constants 


SeeEee Siac ee 762-764, 769 
Rate sensitivity ........... 645-646 
alloy 61S-T 
effect of testing tempera- 
Se FS Cea ee ee ee cuts t 646 
UME a Ca Vibw soot rete. 646 
Recrystallization 
of nickel. See Nickel. 
Refrigeration 


effect on retained austenite 

and mechanical properties 
ocean 244, 246-248, 250-251, 254 
Retained austenite. See Austenite. 


Rheotropic brittleness 


explanation of ........ 1047-1049 
of aluminum alloy 24S-T4.. 
ences ne oc'bbiew eiaes:> MBB+1064 


of SAE 1340 steel 
effect of precompression 
vs. pretension on . .1051-1053 
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Rheotropic brittleness (cont.) 
of SAE 1340 steel 
effect of testing tempera- 
DUE caw ccnssviiree 1050-1053 


Roller analyzer 
for particle size analysis of 
NS Ree ay 369, 372-374 


Rupture strength 
of 16-25-6 alloy. See also Chro- 
mium-nickel-molybdenum 
steel. 
effect of time of test... .89-112 


Rupture time 
as a function of stress...909-912 
aluminum-copper alloys .909-911 
aluminum-germanium 


GRAPE. ax0a nce s 909-910, 912 
aluminum-magnesium 
Re. ss nas saben 909-910 
aluminum-silver alloys 
Ds Dere ieee soe « 909-910, 912 
aluminum-zinc alloys ..909-911 
Salt bath 
quenching characteristics.758-774 
COG. THRE. ©. casa caes 766-768 
film coefficients ....... 764-766 
quenching constants 
us <hr Ree 06 764-766, 769 
severity of quench..... 762-764 
Scaling 


of titanium in air 
Bureau of Mines titanium 
changes with time.1008-1013 
effect of temperature.. 


ise nas > ebaetee 1009-1022 
nature of scale... .1009-1013 
rate of scaling..... 1013-1022 


scaling in nitrogen.1019-1021 

scaling in oxygen. .1019-1021 
National Lead Co. titanium 1022 
parabolic scaling rate con- 


NE 5s, 3 o's caw 1024-1026 
relationship to conduc- 
SS advecicnee ees 1025 


summary of existing data 1007 
titanium from private 

SONGS. Fe VUE CICS OX 1022-1023 
titanium-nitrogen 


equilibrium diagram .. 1006 
titanium-oxygen 
equilibrium diagram .. 1005 


transition behavior ..1026-1027 
types of titanium tested . 1008 


Scaling (cont.) 
of titanium in air 
X-ray analysis .......... 
...1008, 1010-1012, 1024-1025 
“S” curves 
isothermal reaction rates.818-819 
variation with composition 
818-819 
variation with temperature 
818-819 
Secretary’s Annual Report .. 14 
Segregation 
effect on end-quench test 
SOE <ak-vc view ete 808, 819-821 
Sigma formation 
nickel-chromium steels at 1200 °F 
composition limits ....601-618 
effect on properties ..... 610 
effect of steelmaking ele- 
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RR afi d's Cas Lee 608 
in the 18:8 region ....605-607 
phases present ....... 607 


Sigma-forming tendencies 
AISI steels at 1200°F ...608-610 
nickel-chromium steels at 


DE -44cheates Coan 610-617 
effect of manganese addi- 

cis bun es ch edees 611-612 
effect of molybdenum ad- 

FE esas s 4 aul 614-617 
effect of silicon additions 

3 a aa on 0:6: 116 hah eo OL 610-614 

Sigma phase 


annealed chromium steels .556-557 
effect of subsequent heat 


CEIEIIOIE os. . cniteie-s 556-557 
cold-reduced chromium 
IE ere 551-556 
effect of subsequent heat 
kv iceknees 551-555 
iron-chromium-vanadium 
Sk eat ks eoteed wae 491-492 
crystal structure ........ 491 


variation of axial ratio with 
chromium or vanadium 
COREE anon onic tad 491-492 
variation of lattice param- 
eters with chromium or 
vanadium content .;:.491-492 
in various steels 
cast valve steel 
procedures for determining 589 
stainless steel 
Type Re 2 245 4 589, 591, 595 
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Sigma phase (cont.) 


in stainless steel 


c¢, | ee ee 593, 595 
Tyo Bie: . sctadarani 575-583 
Type 316 ...........592, 505 
Type. 321 ...........504, 505 


Sigma phase formation 
steels, high chromium .. .549-559 
Silicon 
effect on transition tempera- 
tures of pearlitic steels. 232-234 
influence in Cr-Ni cast alloys 
Nee SG See ee a eke eee 59-60 
Slow bend test 
in evaluating effect of retained 
austenite. See Austenite. 
Softening temperature 
effect on fracture behavior. 
ab hee + eee ee ae ee a 34-36, 42 


Specific heat 


DR Ss 6 oe Be a a 954-955 
Stell, ee ee aks + eet dias 762 
SON Fo ks Sede kc enke 954-955 


Stainless steel 


electrolytic etching ..... 566-596 


etching films ......... 569-574 
GN Ein Nig whe te 569-573 
cracks in . .073-574, 597-598 


hydroxide solutions ...575-585 
ammonium hydroxide 
575-577, 583 
barium hydroxide 578-579, 583 
mechanism of etching . 
584-585 


potassium hydroxide 
oa spe ane ae 578, 580-583 
microstructures ...571-572, 574 
nonhydroxide electrolytes 
pie etal < tae wine 585-589 
cadmium acetate ....586-588 
lead acetate ....582, 585-587 
potassium ferricyanide. 
585-586 
potassium thiocyanate. 
586, 589 
phase transformations in .. 
1163-1167 
sigma-forming tendencies at 
AGE | 8D. A een ok 608-610 
12% chromium. See Chromium 
stainless steel. 
Static bending 
surface-hardened notched 
SMCCIMRENS = 6ibiis4c8-. 861-862 
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Static bending (cont.) 
surface hard. notched specimens 
relation of transverse bend- 
ing strength to case 


OOS hid bxcmnieideinnces 682 
CE Be hone 600 nS 681-682 
Steel 
high speed steel. See High speed 
steel. 


plain carbon 
initiation of plastic strain. See 
Plastic strain. 
retained austenite in 
effect on mechanical properties. 
See Austenite. 
rheotropic brittleness 
temper brittleness. 
brittleness of steel. 
tin-plate steel 
pickle lag. See Pickle lag. 
transition temperature in pearlitic 
steels 
effect of alloying elements on. 
See Transition temperatures. 
Steels, annealed 
delayed yield phenomenon in 
es ceeds aileie! « <ce eie t.. 726-745 
theories to explain ....743-745 
Steel, manganese 


1047 
See Temper 


microstructure ......... 847, 849 
effect of homogenization 
EE ik 3 biG ES 847, 849 


tensile properties ...848, 850-851 
tensile strength vs. elongation 
effect of homogenization 
850-851 
tensile strength versus re- 
duction in area ...850-851 
effect of homogenization 
850-851 
versus tempering temper- | 
og ee ee re 848, 850 
effect of homogenization 
848, 850 
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Steel, mild 
strain aging ....644-645, 659-662 
effect of testing temperature 
on flow stress at constant 


strean Cate ssicduae... 660-661 
variation of rate sensitivity 
with temperature ..... 660 


variation of stress with 
rate at various temper- 
RNOR: oie cmibhbies: . . .659-660 
stress-strain curves ..... 644-645 
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Steel, mild (cont.) 
stress-strain curves 
effect of room temperature 
aging after stretching. 644-645 
tested at various temper- 


BRUTE ésas 624,004 bX 644-645 
Steel, titanium bearing 

carbonitriding .......... 430-432 

case structures ....... 430-432 


effect of carbonitriding 


temperatures ..... 430-431 
photomicrographs .... 4381 
microhardness ........ 430-432 


as a function of depth. 482 
effect of carbonitriding 
temperature ...... 430-432 


Steel, trade designations 
AISI 1020 
carbonitriding .410-418, 423-426 
growth of cases ..... 416-417 
microhardness of case. 
....,-411, 414-416, 423-426 
retained austenite 411-416, 424 
as a function of depth 


IEMA SIUU. Pe TS 411, 413 
methods for reducing 
ab Sperone sk es 412-416 
AISI C1117 
carbonitriding ........ 28-430 
microhardness ...... 429-430 
effect of carbonitrid- 


ing temperatures .429-430 
retained austenite 
effect of carbonitrid- 
ing temperature .428-429 
AISI 2340 
stress-induced transformation 
of retained austenite in 
746-756 
true stress — true strain ta- 
pered tensile test. .749-750 
effect of tempering tem- 
| Ser oer ry 749-750 
AISI 4620 
carbonitriding 
retained austenite 
effect of carbonitrid- 
ing temperature .428-429 
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microhardness 
effect of carbonitriding 
temperatures ....... 429 
AISI 5120 
carbonitriding ........ 421-428 
carbon concentrations . 425 


Steel, trade designations (cont.) 
AISI 5120, carbonitriding 


case structures ..... 421-425 
microhardness ...... 422-428 
as a function of depth 
Jcvsveruk or’ 422-425, 427 
as a function of tempering 
temperature ....426-428 
effect of time of tem- 
OOS. 5 a vad ened 427-428 
nitrogen concentrations 
Shines oe eRee ove ee 425-426 
retained austenite ...421-425 
SAE 1340 
hardenability ..... ‘540249 T-T78 
SAE 2340 


critical points 
effect of variation in cool- 
A SOE «deen cnn 793-795 
effect of decomposition of re- 
tained austenite on notch 
toughness and tensile prop- 
erties. See Austenite. 
end-quench test 
cooling curves superim- 
posed on TTT-curve 
ae 778, 781-782 
microstructures ..... 779-781 
hardenability . 776-779, 786- 
789, 792, 797-798, 801-802 
compared with SAE 5140 
.... 786-789, 792, 797-798, 801 


notch impact tests ....782-784 
SAE 4140 
ee Te cc oe ECS 799 


stress and strain character- 
istics at fracture ....714-717 
SAE 5140 
critical points 
effect of variation in 
cooling rates on ...793-794 
end-quench test ...... 778-782 
cooling curves superim- 
posed on TTT-curve 
778-779, 781-782 
microstructures ..... 779-781 
hardenability . 776-779, 786- 
789, 792, 797-798, 801-802 
compared with SAE 2340 
....786-789, 792, 797-798, 801 


*eeeer eevee 


notch impact tests ....782-784 
“Type 347 steel 
inclusions in .......... 877-881 
composition .......... 880 
diffraction angles ..... 879 
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Steel, trade designations (cont.) 
inclusions in Type 347 steel 


diffraction patterns .879-880 
microstructure .......... 878 
Type 430 
eee so 26s eb 4 UVES 762 
specific hegt: sinus wisn dacs 762 
thermal conductivity .... 762 
Strain 
rate vs. type of fracture.... 
ae «a ane ees beeen 35-36, 50-51 
relationship to flow and frac- 
CE ND so ivsumiawss> 32 
Strain aging 
alloy 61S ....... 646, 651-657, 662 
GRE Gs biminwes 647-652, 658-659 
grain size of annealed 
OFHC copper ....647-648 


after heating 1 hour at 


SORE Bictawriess 647, 649 
photomicrographs ...648-649 

test specimen ......... 647-648 
CORE ns owt ueitiais 648 
effects associated with ..643-647 
discontinuous yielding . 645 
rate sensitivity ....... 645-646 
strengthening .......... 644 
yield point phenomenon.. 644 
mild steel ...... 644-645, 659-662 


effect of testing temperature 

on flow stress at con- 

stant strain rate..... 660-661 
variation of rate sensitiv- 


ity with temperature .. 660 
variation of stress with rate 

at various temperatures 

jhe oe hueawsa 1h 659-660 


Stress 
flow stress — fracture stress 
effect of grain orientation .48-51 
effect of structure 
relationship to strain ... 32 
theories for metal behavior under 


stress 
dislocation theory ....... 31 
mathematical relationships 
(MEMES ses Cer aeeee so 31-32 
Stress, normal 
OU i i hi deceare . 716 
Stress-rupture 


of 16-25-6 alloy. See also Chro- 
mium-nickel-molybdenum 
steel, 
effect of time of test....89-112 


Stress-strain curves 


oNeTM 8 Fe aca os 0S 912-915 
effect of copper on...... 914 
effect of germanium on.. 915 
effect of magnesium on.. 913 
effect of silver on........ 915 
effect of zinc on......... 914 

COMME bic HERS SSS VE 647-651 


interrupted by various heat 
treatments at no load.647-651 
ete: OROGE obs s Se EEE Sees 644-645 
effect of room temperature 
aging after stretching.. 


be SERVE AD a USCS eS 644-645 
tested at various temper- 
WO ae VE VERS 644-645 
Structure 


of plain carbon steels 
effect on initial plastic 
BOOGIE os ona be 1153-1156 


Student’s “t” distribution curve 
use in evaluating slow bend 
$6606 ois si wlan bt Co ee 244-245 


Sub-sieve sizer 
for particle size analysis of 
RE CORE es ing aa 368-374 


Technical Program and Reports of 
Officers, ASM—33rd Annual Con- 
vention, Detroit, October 13 
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Temper brittleness 
Ge ra Oeics St TES 1073 
in plain carbon steels 

effect of alloying elements 

OM. <) wiwikssxspba'dey 5s Sates 1066 
effect of time and temper- 

BENS 6.85 ee wees 1060-1061 


on impact energy and frac- 
ture appearance .1063-1066 
iso-embrittlement curves 


Cp Uih« oe ee cehas 1063-1067 
isothermal embrittling 

SENS: odaun edhe e> « 1062 
mechanism of ....... 1066-1067 


method of avoiding .1060, 1067 
method of measuring 
1059, 1062-1063 
nonreversible reaction 


oe. EL Rees cs 1060, 1066 
previous findings ....1058-1059 
transition temperatures . 1064 

effect of hardness on.. 1065 
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Temper brittleness (cont.) 
in steel 
effect of prolonged heating 
at embrittling temperature 
ing tietiide sted. tei 272-273 
electron microscope inves- 
ation. <six- is taoks 266 
differences in precipitate 
immthy «exh ceobawe 272-273 
electron microscope mi- 
Crogiapns — , . ecdbe 268-272 
heat treatments investi- 
MORONS ox. Sues tee K0 265 
steels investigated ....264-265 
X-ray diffraction measurements 
extraction of carbides . 265 
chemical analysis of 


capbetes: eeu cc: 266-268 
X-ray analysis of 
mepenee eis. 267-268 
lattice parameters of 
SIR Asante wre este 266-267 
Tempering 


of SAE 2340 steel 
decomposition of austenite 
during 
effect of notch toughness and 
tensile properties. See 
Austenite. 
of 12% Cr steel .......%. 157-165 


Tensile behavior 
brass, 70-30 
effect of cold work on. .936-941 
effect of grain size on. .936-941 


Tensile properties 
of tempered SAE 2340 steel 
effect of decomposition of re- 
tained austenite on. See 
Austenite. 


Tensile strength 
brass, 70-30 
effect of cold work on. .936-938 
effect of grain size on. .936-938 
effect of retained austenite 


hi. sus 9 0:0 v.euknhhee abe 250-254 

effect of temperature ....920-921 
aluminum-magnesium 

SGC R angi pe eragantiag 920-921 


Tension test data 
correlation with creep data 


itis 6 os wits bewde ocats 922-924 
aluminum-copper alloys 


Rath Males s Ss iwi Bax 923-924 


Tension test data (cont.) 
correlation with creep data 
aluminum-magnesium 


GR: ks testiictasavkl 922 
aluminum-zinec alloys ... 923 
scaling factor ......... 924, 927 


Thermal conductivity 
steel, Type 430 ........... 762 


Thermal expansion 
Cr (21%)-Ni (9%) alloys. .72-73 


MASE 6s ha cessecas 961, 963-965 
coefficients of linear ex- 
pansion ...... 961, 963-965 
dilation curve ........ 962 
molybdenum .......... 1209-1212 
CGI FBki cris ceases 1210-1212 


zirconium.-..961, 963-965, 969-970 
coefficients of linear ex- 
ME. | cise 2 961, 963-965 
dilatometer curves .962, 969-970 
Thermal expansion coefficients 
high temperature alloys .1208-1210 
molybdenum ............. 1212 
0 GE eS ea re eRe 1212 
Thermal fatigue 
of Cr (21%) -—Ni (9%) type 


I bse és «cane ae 80-83 
of Cr (26%) —- Ni (12%) type 
ME Fens Lakai + ON 80-83 
Thermodynamic properties 
aluminum carbide ......... 866 
aluminum nitride ......... 866 
aluminum oxide .......... 866 
chromium carbides ..... 866 
chromium nitrides ...... 866 
chromium oxides ....... 866 


Thermoekectric properties 
Re a a 954-957 
ee 954-956 


Tin-plate steels 

pickle lag. See Pickle lag. 
Titanium 

chromium system 


hardness of alloys ..... 987-988 
melting range determina- 

ee ce OS. EK Ea 982 

annealing method ..... 982 
incipient melting method 

wr. Tree oe 981-982 

om thermal analysis ...... 982 

metallographic study . .978-980 

effect of oxygen ...... 979 


microstructures — 980-981 
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Titanium (cont.) 
chromium system 
phase diagrams ....... 977, 979 
previous results ....... 976-978 
X-ray diffraction study .. 981 
effect on Acs 
in iron-titanium 


SYSCOME . 65 0 3 0406 K5e 1034-1035 

in iron-titanium-chromium 
SVSCEM co vesc chew 1037-1039 
effect on transition temperatures 
of pearlitic steels...... 232, 234 

iron system 

hardness of alloys ..... 987-988 

melting range determina- 
HOGS Vicks esi ees ie 987 
annealing method ..... 987 
thermal analysis ...... 986 
metallographic studies .983-986 
effect of oxygen ...... 984 
microstructures ..... 985-986 
phase diagram .......... 984 
previous results ....... 982-983 


X-ray diffraction studies. 986 
nitrogen equilibrium diagram 1006 
oxygen equilibrium diagram 1005 
scaling in air. See Scaling. 
vanadium system 

dilatometric studies ..... 


Pree 992, 996-997, 999-1000 
incipient meiting studies. 993 
metallographic studies 

has Ro kme 991-995, 997-1000 

microstructures .995-997, 1000 
phase diagram .......... 994 
resistivity studies .992, 996-998 
titanium — 15% vanadium alloy 

effect of age hardening 

on properties ...1001-1002 
X-ray diffraction studies. 
v0Gin de eee 993, 995, 998-999 
Titanium-chromium 
phase diagram ............ 498 
Titanium-chromium alloys 
dilatometer curves ...... 515-516 
Titanium-chromium system 
alloys quenched from 980 °C 

a es k at Caen 498-508 

hardness vs. composition 
ceWees cas akeciee< 506-508 

effect of oxygen and ni- 
trogen absorption ... 507 


Titanium-chromium system (cont.) 
alloys quenched from 980 °C 
isothermal treatment above 
eutectoid temperature 

Midd ah d's +aateawewe 501-502 

microstructures ..... 502-504 
isothermal treatment below 

eutectoid temperature 502 


microstructures ..... 505-506 
lattice parameter vs. com- 
DOME di oo ks bok ks 500-501 
microstructures ......... 499 
mamma DRASE .......-5.. 508-512 
composition .......... 510-512 
phase boundaries ........ 495-506 


Titanium-silicon 
phase diagram ............ 525 


Titanium-silicon alloys 


furnaces for melting..... 519-523 
electrode arc furnace ..519-520 
GORI ibis ches ch oes 520 
induction furnace ..... §21-523 
IS. sc is wa tena odes 522 
microstructures ......... 524-529 
physical properties ...... 534-535 
ANON. 5k Sark see 534-535 


Titanium-silicon system 
melting range determinations 


ss ahaa 50 ca Ron 529-531 
microscopic detection .530, 532 
phase boundaries ........ 518-534 
procedure for determining 
ooo ss a es Oe 518-524 
Rik: ives i pammeeeks 640400 525-530 
diffraction patterns ...529-530 
WEG =. 3 ake s Ha se 527-528 
RE ae knobs 518, 527-530 
diffraction patterns ...529-530 
lattice constants ........ 518 
SING ES ries ene 4 527-528 
SN An 6 Beas 6 524-526, 529-530 
diffraction patterns ...529-530 
SURUIRIE iitac so os ween 526 
X-ray studies ........... 529-530 


Transformation 
electrical resistance apparatus for 
studying. See Phase transfor- 
mations. 


Transformation temperatures 
Acs for iron-chromium 
CS 6 a8 sae ox Se 1035-1037 .- 
Acs for iron-titanium system 
th dee ata s Rae tie 1034-1035 
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Transformation temperatures (cont.) 
Acs for iron-titanium- 
chromium system ...1087-1039 
cobalt-iron-vanadium alloys 
UG s on 00 cs veumeeiniens 464-465 


Transition temperatures 
of pearlitic steels 
compositions investigated 
diere'e'a vee eve aelaaune 226-227 
impact tests .......... 227-229 
temperature of disappearance 
of flow markings... .231, 233 
transition curves 
with various carbon 


contents ...... 230, 232-233 
with various manganese 
contents ...... 230, 232-233 
with various nickel 
contents ...... 230, 232-233 
with various nitrogen 
GUOOMES oS « tno ens 233 
with various phosphorus 
COMRUIED: Gir ctrdnce 231-233 
with various silicon 
CORA | s. cicinatn the 8 232-234 
with various titanium 
Gnibents . «sakes sa 232, 234 
upper and lower transition tem- 
peratures 
cause of two tempera- 
CONE “Ge o be 0 a caus oe 226 
comparison at constant 
composition ...... 234-235 
comparison of effect of alloy- 
ing elements on ..... 234 
memes ss cn ees 08 225-226 
of SAE 2340 steel ....... 210-215 


temper-brittle transition tem- 
peratures for plain carbon 


PES; sos cowie nueerves 1064 
Treasurer’s Annual Report .. 10 
Tungsten 

linear expansion character- 
SE so kas oehorsenee 1210-1212 
thermal expansion curve .. 1211 


Tungsten powder 
particle size analysis. See 
Powder. 


Unit cell 
iis wae «0 dads eka ee 510-511 
ee. ge wees Ue game 511 
Vanadium 


effect on accelerated oxidation 
at high temperatures. See 
Accelerated oxidation. 

in titanium-vanadium alloys. See 
Titanium. 


Vicalloy 
COIRINIONS.  s. Ladoa el 461-462 
Weldability 
Cr (21%) -Ni (9%) type 
SOE or iciis vgn awe came Oak 75 
Work hardening capacity 
Meyer analysis ........... 932 
X-ray diffraction 
analysis 
of carbides in high tem- 
perature alloys ..... 115-117 
of titanium-chromium sys- 
SOM ce ENC ASee Hid 981 
of titanium-iron system... 986 
of titanium scaling in air 
..-1008, 1010-1012, 1024-1025 
of titanium-vanadium sys- 
COOR sé chkéeatn 993, 995, 998-999 
observations on temper-brittle 
steels. See Temper brittleness 
of steel. 
patterns 
titanium-silicon interme- 
diate phases ........ 529-530 
study of 16-25-6 alloy 
after prolonged creep tests 
egedsuactiadessea tema 105-106 


Yield strength 
effect of retained austenite 


Oe  pcc0tescdeneen eee 250-254 

of plain carbon steels ..1151-1156 
Zirconium 

GORD. ; sis dc ds onamaceeie 950, 952 
electrical resistivity ..... 957-961 
melting point ......0..ce8 953 
modulus of elasticity .950, 952-953 
epécihc eat (os oh. isi 954-955 
thermoelectric properties .. 

‘aah ie « ane ve eue wen ne 954-956 











